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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device or the like wherein the noise from a digital circuit 
is restrained from propagating in a substrate to an 
analog circuit, when the digital circuit and the analog 
circuit are formed mixed on the same substrate. 
SOLUTION: This semiconductor device consists of a P- 



type silicon substrate 11 and an epitaxial layer 12, which 
is formed on the silicon substrate 1 1 and composed of 
N-type silicon. A well 13 for a noise barrier is formed in 
the silicon substrate 11. In the inside of the epitaxial 
layer 12, a well 15 for a digital circuit on which a digital 
circuit 14 is to be formed and a well 17 for an analog 




circuit on which an analog circuit 16 is to be formed, are 
formed on both upper sides of the well 13. The depths of 
the well 15 and the well 13 are set as values, which can 
restrain the propagation of noise generated in the digital 
circuit 14 to the analog circuit 16. 
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-( Xtfafc&FJ t T T *■ a tSiJ^-T S <D &«1 

•Bf -5 J: -5 C Lfc¥ft*KBfe 

^««l l±C»tiH**fcNfl«>i"J 3V;6>P>ft*xfcr 
**->wi'JBl 2i:*»S>&£. >>y=>y*<Rl lflcy 

;U»12F*9C«, x^^i-^f 1 2rtT?*oTy-f 
XBiffl')xA'13©±S©flfili:, ^v>*/H!Kl 4 
^J^fSx^^^lHlSSffl^x^l 5 fc, T^-o^HgS 
1 B'fe^-r^T^n^lHi^ffl^x^l 7i:A^n-?n 
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^yavSISk, 3©f yav£«±£ 
wmzntzi' y 3 y*»6ftft x if* * f + A»k 
A, 

y 3 c / * x a *w&.t ft 1 

k*j«r> 

*<DJ:*<Z>PME:« f^A-H***** ftfc*©^ 
^AEI&JI^xAk, T^oj/lHlgfc^Jirf ftfcfc©T 
*• a s^lHlKffi •> x Ak =fe-?rn-?n^J5S U 

siriET* v 9 /PEiKffl * x a t: urea / -< x&mm x a© 
* o ^igg ceift-r ft © t * ft s? <* a u fc - k & 

4*«kfft#i!N*«B. 

fc«£-C, MgBx^^^lHllSffl'i'xA'fcffrfST^ci^El 
Kffl ■> x A k © M £ ft&t ft <fc -5 C t fc c: k % k T 

[8S*«3] ^xtr**S' + A#tt&ffi!ft*>e>ftft 

liSftftfga»e>ft9, 

fF&^i^AlalK/B^xAiiitfflfgeT^n^E] 

teffl •> x a- i*fifax * * > * ab t ft 8! a* e. * 

ft k k <b fc, fr62 J < X»m% * '* A-ttlWa -> = 
«k ttJSft ftMfr 6 ft ft i k kf ft?f#* 1 $ ft 

[8**84] itrlEf i^HHSSM^xAkflfSBxt^ 

tf**s/*ABk©ia, hex*?* +5"* aw tines' 

'j3>«Rk«B, *sJ:tfaMB./<f XPWBf *Afc*r 

isv' y 3 yftffkcDHc -^n^na/w T*«ffi%ftj 

A ft «k -5 K St o T V% * i k & MR k r 5® 3 cia« 

itrs j -r x»« * x A&jgja ufcs' 'j -hi- * u 

a y CD x \f 9 * * AS ft 0 2 X.U k , 

trgfix kf * * AJBf*jT?;fc Tflfie/' •< 'XftMffl * x 

©^©xi^AjaJiSffl^xAk, 7 + a 

& ft ft ^ k *«« k r MiESrt*. 

i^MI<!)il ©v^^-cKr3B^y 3>-ifiJ:t:* 
ffi-f x ^^fflE^ y 3 yS«WC^JSfc*t ft <fc "5 K t, 

K M x a k ire 7 + a ^0 x A* k =fe J^BR t ft * 



*-y&^J5)cL, iO^fiR^twtfrlBry^AIilKM^x 

^kfrier a ^HJiSffi "> x A=fe«rB5x tf * # * a® 

1ST** 7] irKxtf**i/*>ffwfiiffiS ! i!6>e.ftft 
kkt>c, itrte^y 3>gs«»fHBxf*^^r^»fc 
tt#iftftffla*e.fto, 

KrlB-r^i'AlalKffi^x^feJcuffriaT^-n^lpl 
Sffl •> x ;Hi«ria x fcr * * ^ -v ^JB k « lift ft ft 
ftkkt>c> Mia^-fXpSE^ffl^xAttKrga^y 

4R k «*lft ft Mfr e> ft ft - k k -f ft IS*« 5 ^ 

am** 6 ciettcD*»^e©$Sia^. 

[S6W©^«SftSiW3 
tooon 

[0002] 

<tk*'S*snv *<Dm*i<»+-e7 t *s* A@Kkr^-o 

^EKk%RI— ©^ 'J = v3£5K-hf'tB«L-CJ^^t , rftr 
k^StoHTV^ft. ^caOi'XfALSI'C 
tt, f f S>*.'l'[H]i&'e|fe£*$*ft*' a v9/<<X1}K Ti-a 
ceSS T f a s^IhIIS fcJgfi£e&# A ft * a * 
h - * t ftPdlJSC ft y -5-9 ft . 
t0 0 0 3 3 r©^o^ h-^cD«^Ctt, y^-A-BK 

ft *>©w*c, ra— y. a ^aasKf 

9 A Hies k t ± a ^0 ES k *&0LT ft - k J; ft IS« 
(^"CfeJ»Tft/-< X<Z)*nx h — *i*fefto ^®f*3C*3 
Wfty Xv&ISi*ffl®?z>Jsmz^-cte* 03t:st 
«^:•7ft*'^fe* , *pe.nTv^^>. ^co^fettH @3tr^rJ: 

->^AJB2S:^U, j e®xe**yi'Afg2rtC'J?i 

A3, ^^jven^ricu w^swrtK^f* 

SKB^fiK-rftkk^K:, •t©'i»xA4F*3JrTf- a*' 

6 ti|«]»-CSS*lRltCgltt*nftO*«l»Jf ft J: -5 

Cfft t)©"C*ft« 
10004] 

Clsw* < »«:b«fc^k > rfti»JS] u^t, i©^fe-r- 
tfc^^^AiHites*^©/^^?^, -t©s/y 

« 1 Pi fe«*|n|»re«! t X 7 -f o 6 ©T#£ Tfi 

lfitfc©t., xtf*^y-vA»2^«rfel»U-CT^-D^ 
mt& 6 CPJji v> k v^^fB&^&ft. 
[0 0 0 6] r©«j;-5ftTfP-&^#^'rftfei&, Sffirt 
tc»V^xA>fet8:Wftkkt>K, z:©Wv%'>xAP l 3»r3l 

«©av^■^'xA^:S!:^t-c2S^^^i6cu jt«©^xArt 



try* s> 9 4^ U to>T 'J 9 /mBa» e> ©V 4 
x&m^x;v<pgt;:Brcji«>s:frfca 5 fc*o t^t. £ 

[0 0 0 6] — SOI (Silicon On I 
nsulator) J: yf^KT^fa^©^ 4 X&«1 

*jr *ft«f*«j& ?• soi 3£«tt&flr©-> y => 

fc, SOICtt, SO iraCBftaMAft (7Q-f 

tO 0 0 7] *»W«Di»tt, ±ffi©&fc«i 

■«Lt»*8ttft«*C, fff/H^fe©^^ X*< 
gffiftfceift UT 7± a ^BKC Wat"*"*© feffllfflt - * 
J:-5C L.fc4*¥#BB« feJ: lf*©iMW**B©MaEfr 

[0008] 

awft«»tsfcftc#»3 jjeB«*Bffeu *a 

cB«<?>»Htt» s/'J3vS«fc, :©5"J3yiSJi 
a, iWBj/yayifiKrtfcy'f x»«« , >xA'*»rtr 

&mtc\u flrsB^s>*;Mg&^&£i-*' / ^xa*flir6a7 

4#&i:f*> *>©-?<&«.<, 

[ooo9] M#*2ce*©ftWtt. bjmucbb 
* a ?m&m*f x ©Mfc**r * <t d »r ufc r t % 

x tf * * > + ;WB ffitt** e> & a i: <b c , tfrie > y 
3 ^n^ttfrfax tf ? * s/ + a>m t teMizzwifr & % 

XS&JB •> x ;Mi!&iax * * £/ ¥ ;HB fc tiUft * MP 

&fc«i:fct.R:, iiBv-fX»BB 'J 3 

y fc \tm-fi Z> MP h 5 Z fc *r fc T * © 

a. 

[oo i o] «**4ce*©awtt, a*«3cse« 
®*B#BBK:;fcv%T, giga^^^isiKffl'i'x^fcfr 

gextf**S'*;v/Ifc©r^ SfllBT^a^lHJKffl^x/V 
fcgJ!axtf**S<'WHgfc©|}8, BBxtf*+S"ir/l'B 



x^«rta'>y^va«i:©iaf-. -tn-wiamT* 

AtlE&SnAfcJ^Kfr^tV^SJ: fc&^MSfcT&fc©^ 

*00 1 1] 3©J:7C*%W©#?»^lStrJ:ntf, 

0Kffl'>x;l'fc&J#J*U ?i?9A&W>a.A'0W& 

jrf*©*iWiiJ-C$*SSi*fcfc5 J:-$fcLfc. r©fc 
7*i;^;HilSip.&o-/-<XA*xt'^^'>'v;i'®rt ; fe 

[0012] sfc, *»w©4^»#«»K*niif, ->y 
3 c J -f x»e^ * x fr%.ffiStfrz> «t?ctfe 
©•c, ^^^mK^^^^^XAV^y 3yS«t?iJS 

xs^ciiM-r*©*^*^**. y-<^m&m 

■>x/V%, 7*5?^,>H5jlSffi'>x^t:T^aXlHjKffi , i'x 
^t©+lfJI©ffi:taK:J^Js!cLfc®^'Ctt, -^©}qj«!)S6** J 

[0013] se>c, *^w©*#^ec«fcn»i, x 

%Jn^*«fc-5«rUfc„ ^©fc«>> iS*A-f7^«E©W»i 
«fli, ^©#PNS^aptrffi^B*^*li:. 

[ 0 0 .1 4 ] -2N l»**6 t3BB«©^MI±, ~> y 3 V 
S«^0fje©S?S© ^ 1" XPSEg* x ;v«r^f 5^ 1 X 

mz. sjgey ^xftH's^siWi'fc?"^ 3>s«ji 

fc: y =i v©x tr* * + ;Hff fcJBMfcT 2 t . 

frEx tf ^ ^ -> + ;wjb wefc •» titna./ xwiiffl x 

©^^©T^^^lHliSffl^x^fc, T^a^lHlPSS:^ 
•f Z> It «> C3f^©gS * © 7 * a i^lHlSSffl *} x ^ t: * *tl 

©"C^>So 

[0015] i&#«6 ce«©^wtt. is**5cga« 

©^^B©ISJfi^i*C^V>T, fEf IXgtli, 

tttKy -f x»s« f x A-^ffl©» i ©^? ^ ^ -e#ffa-> 

^frifriay •< xpstsf x^sffifia^y 3 
BSrsidiru, isi3i:gttt. kfib^iwvx^ 
©em^M^gtfcvx^-cfe^-c, '©^x*c^v> 
tstrga^*' ^lateffl x^ifBT^o ❖ x 
2 © v ^ ^ Tiriex tr* * s/ + ;w«± 
w3>*h/**-5'*#j*u r©^/Sftfciriar 

i> ^ ffl f x ;v i: #JfB 7 ^- o ^EllSffl V x «TE 



£<i#&k-r ft *>©"?&*« 

10 0 16] St#«7 C33«t©ft9!«* 8t##5 *fc»i 

a vgtfittliirffix tf* * f + ;HH k li&fc ft ®* 6 ft 
0, fro, tlTKfs>**0Bffl* x/l ' :e * t rtM a7 * a 
^BBUa * * JUitHEx * * s/ + A-S k *^fr 
fcfcftkfciK, IMB/<f;flMW***tt*ES' , J a 
v«S k ttHfc ft S3* 6 fc * £ fc * W* * T * *» ® 
ft. 

[0 0 17] CCD^dC***®*****©**^* 

e *n«, t* s? * ^t§i»fr 6 © / * *** x * * * * 
ftofejqi^J-etft^^K*^^^* 0 

[0018] 

j£fig©1i*fi!£»rov^ 0i%#RStxiJJiB-rft. -©^ 

HlfcStt-*^ p ® 
v2£*£i lfc. r©5";=«^«i 
SttfcNSOS'V ft xtf*#5/ + fl'JBl 2k 

4 k T * n mt6 1 6 k «r^fiR-r ft * $ ^ U fc t> © 
[0 0 19] *?»Af*:W^S4W-rftk, J/'Ja^l 

i ©jmeaae *«©** © / «< xf*&« ■> x jh 

Ml 2rttfcot/'f^fi«'>^l 3©±^©£* 

- ©fHHC, 5*S>**EHK1 4*^fifc-rftfc*©^^^ 
ft. 

[0 0 2 0] f*S>*/HailH**A'l 5ttPl')iA'*' 
1 4 ■?&&?-*/ 4 vCa*77-o^@!&l 6KfiiW*© 

*ffli»J-etftSlSk*o-cvNft. t^o^k^x* 

^-jayiisi icainfc»#c, *©/-<xa<s"J 
irt-t?^©«5^^©e«ifrfflifjsnft«* 

kTft©**?*^, 

[002 1] ^S>^^H*«^*^1 Bfc-tl^^o^ 

Ba#«, ji®*'e»^,fc«-&c. /-r 

Xftft/B-i* xA'l 3#, ^^IM^x/HS^ 7 
i"a?W&m*? x/H 7k©W©4'[W©&e*-<ft« ) * ? 

»atv^ fy^AMfl***! srifcii. Blew 



ft, £©M9x/H8, 1 9*«JBUT**5>*/HaKl 

4©fc»©»*9ys>** (HStf"f> aWSftti^ 

1-^-5 tr, pju>>xA'2 0kNaJ , >x^2 1 kfr^tfS 
ft, d©fS-7x>20, 2 1 SrfiJfflUTr^-n^lHlKl 
6©fc«)Oh7>^? (Ha****) tf?0J«3ftTV> 
ft. 

[00 22] xtfJ'4fi't/Hl 2P ! JT?*>-=*t, rS>* 
;vEBffl-7x;vi 5k77-n : /[§]8gffl'7x/i/l 7h©K 
t, Nl!*x;v2 2*^/fc<*ft'^ft„ :©Nl7xA- 
2 2te, KttCff (VDD=5V) KL&mr ZhWZtb 
9, xW#^t/HB 1 2ft<D3&SMM 

[0 0 2 3] JIMME********** 1 *' 

ps© -Matt/as* A' i s kNai©xt?^*->+ 
kNM©xtf^^f *;wjgi 2-ePN«-&, NfS©xtf 

ssk-cPN^^-en^n^UTfc 1 ?, ba>t>, * 

■Mrft-^t^ft. 

[0024] «J:KWbfcJ:-5fc, £©£M08IBfc** 

^n-^n^jffiu, rf^^BUfl* xjh sors*. 

7*S>?/He]B1 4-Cf6£f ft^ X#T*o^|5|81 6 

tei»-rft©*«i«iJ-ctft«*fc* :2 >« ,; ^ cl ' fc » ^ 

*i>9*WM 4#>6©/-f :rt#xtr* + f 
HI 2rt%^«SbTT7-a^lHlKl 6CPJ5£-f ft©*W 

[0 0 2 6] i©*«»»Kfrfr6*ilMMI»K 

*n«, -> y = nrtcv'T 7iM3 

^j5Jt-rft«t^K:Ufc©-e> -y^A-BEgl 5*6©/ 

xJVl 3C*«J*©/^5C#7^n^rBBl 6l^?lJ^r 
S©*«>«t?tft. r©flaj-e«i. ^XfUfflfxM 
3*, ff^^A'glBffl^x/H 5k7-^D^I3*Sffl , 7x 

[0 0 2 6] $6t, S©**»»Cfr*»**«**» 

tr^+j>- + ^Hi 2^k^n j enPNfis-&k<eft«fe^ 
•cgWftJ;-7CUfc. ^©fc©. a»A^7^*ffi©ep 
©JSffittC J: 0 * / «< XfelR©»S k f ft c k a* 



#ffiffi*x;n 3ffl©-?**fc<£JBU, 02 (A) izjfi 

(Ei^i*-r) 9 =» 1 1 ,J v 

(P) ©4 ©»&*%«"?. zo>-<*><Dn&Z>- 
tt, -(*VC 10 0k e'ViJlOlO*****-*** 

cm 2 @Ki:rSo 

Co 02 8] *©-f*yojra*#*Tr4t, *©«" 
t&sn*: y y*HMR*rr*fe«>c» i 2 o oicgit© 

cai a. tats***?) &<£jht£.» 

Tt^fc, 0 2 (A) -KaSI-JJ^C, PlOfVaVjl 

*©fiS (Sfctt®) M'R2 0 AmgS*e»40^ 
^©HSS**! 0 unmBtfrbttZ, 

<B) C«t*-5C, NfflTfc^TSEffi^xtf^S/ 

2£j^j5£-r&<, r©NM©xtr^*s/-v/i'Wi 

2tt, #)£«•£©#$** 3 0 it/mt\ ^©JStt^lO 
0 0 CO cm] S«-efc5. *VMf, -/-fXfcttJI^x 

X 5*5«tT/T^D^IsJ^ , >x-'H 7 ©T^JfcM ©"*■*!** 
<gfflU 02 (C) Cftxt?*ft^Il 2±ti, 

h Ui?* fw** U *©xt^**S.'* 
A'Bl 2l*Jfc'Rtt4lJfcl'"C#o:/ (B) ©**Vfl>jT& 

W;*-V©*T&*ftttl 0%/cm 2 SfifTS. 
tO 0 3 0] *©-f *v©JT&*a ? !S&T-r&4:> 
t,&*nfc#o>£»&»-r* 1 20 01C@« 

©j&fc 1 0*M«*K*3fc-=»"Cxtr**S'*A'll-l 2£ 

&*^j*sn5©&PflitT*;fc«>c, ^is&tf* 
2 (G) £7nr<fc5c, i^*^*«i2rtc, p 

*;Hs]Kffi^x/n Sfc^r/r^o SUISSE 'i'**! 7 
its *©«IS* , #I*K1 2 «mg«fr54S, 
[00 3 1] *©&, 02 (D) Cw-Tctdtr, r^? 
iHg(MB**/H S^CPl-Jx^l 8i:Nl->^H 

CPl^i/v20tNl')i^2 1i:SfJStU 



xtf^S'WWBl 2fl-e&^T, r$>*M5]&ffl*x 
;H SfcT^a^ElK/S^xA'l 7fc©RHK:> Nffl<>x 
>2 2 %^f5o 

t0 0 3 2]»Ctr, ±iB©ffl^x>W8, 19&?iJ/8L 
T^fABIIl 4©fc«>© h 7y«# (El^c-trf) 
fcJ&Tf Sfciifc^ ±ia©M^x^20, 2 1 &iffl 
h-CT±n?®m 1 6©fc&© h 5^^^ 

:n *^r*. skcjo 

5*©HJfi^lS8C«};ntf, ^^^;visliSl 4^6©/-fX 
#x I* * + S> * A-JP 1'2 rt * f U =» ^ifi 1 1 f*3fcfcSft 
LTT-f-n^IUlSi 6 CSiJgt'S©^^^^^ 

CO 0 3 3] 

? BBltfiilW 1 * <D*«HWC £ * W * i: & * J: 5 K L, 

+/uBF«3%efiiiLT7tD ^@Kcas*-rs©fe«i«it? 

©W«lJ&S#*t<ft5o 

CO 0 3 4] *^|M©**#:ae^J:n«, f'J 

a y a&sn c y * ■> x &j#j£-r * * -5 k bfc 
©-e, ?*s>*;ns&*»e>©>'-f x**s"J 3^i£«KSK£ 

^@s&csi3£-r *>©%»«»]■?£■ !>« »C< /-fXPMOT 

;Wfc©+Bg©flfcet^fiXLfc1g-§-Ctt, 
tOO 3 5] 55>C **«©4M**«*fc*ntf, -r 

$; 9 )umt&m x ^ t x tf ^ # %y + ^vjs ^ fcfjft^n-pn 

PN^-C^iiESH> r©*PN«-frca*A-f 7^WE 

ftC, ^©^-PN^^C^SISfe^fiR^li-, SSS© 
i«}gm C J: 0 -toffla* =& / -f xe«©P*M 4: -r & c i: 

tO 0 3 6 ] *|6M©*»#^fi©®ii***' * 

n«v 5> ^ ^(HlKA^ ?>© / 4 f + A'lrt 

^ i/ y n y 3S«rt =&^Jft L X T ° K W*"** * © 

t0®©ffi*tc«W] 

t0 1 ] *»W®*<M*SE*©*lW«©lll**w*1"K 
®0"C$>?>. 

t02] *SIW©^*#«K©SSj£*»*©^*£^^^^ 

C03] fe*©*»**«©«J«*«tWfBBt?fc*. 
[^©«W] 

1 1 pmvttmft&m 



1 2 Ni!<Z>xl>**S/ + /lWi 

13 S4XMtR*xfr 

14 rvtwem 



15 7*S?^;HHlBSffl^x;i/ 

16 7* n ^@K 

17 T+D^EIKffl^x^ 




